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POND DESIGN AND CONSTRUCTION
by 
R icardo Esguerra
S e le c tio n  o f pond s i t e :  The s o i l  must be e ith e r  c layey 
o r loamy c la y , as these types can re ta in  water and support good 
growth o f fila m e n to u s  algae and m ic roben th ic  organism. The 
s o i l  pH should be 6.5  to  7 . 5 . S o il  w ith  pH lower than 6.5 
needs heavy l im in g  w h ile  h ighe r than 7. 5 needs a c id ic  
f e r t i l i z a t i o n .  Water supply must be clean and adequate
throughout the ye a r. I t  may come from sea or t id a l  stream s. 
Topography o f the s i te  must be le v e l.  The e le v a tio n  should 
be punch th a t i t  i s  under water du ring  o rd in a ry  low t id e  bu t 
cou ld  be d ra ined by g ra v ity  when d e s ire d . D ra in in g  is  
necessary in  grow ing feed o f f is h e s , h a rv e s tin g  and e ra d ic a tio n  
o f undes irab le  f is h e s . The s i te  should be fre e  from flo o d  
away from s w e llin g  r iv e r s  and ad jacent to  mountainous re g io n . 
Bangos f r y  should be a v a ila b le  in  s u f f ic ie n t  q u a n t ity  and the 
bangos ha rves t must have a ready m arket.
General la y o u t o f bangos fishpond : I t  is  more economical 
to  co n s tru c t and convenient to  manage fishpond i f  the  la y o u t i s  
a square. No o th e r geom e trica l f ig u re  can have the s h o rte s t 
pe rim e te r w ith  a maximum area enclosed than a square. However, 
the fishpond la y o u t may be o f any shape a re c ta n g le , a tra p e z o id . 
The shape o f the pond is  governed by the c o n d it io n  o f the 
a v a ila b le  s i t e .
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A complete bangos fishpond  system has th ree  main ponds, 
namely the n u rs e ry , t r a n s i t io n  o r s tu n tin g  and the re a r in g  
ponds. An a u x i l ia r y  pond may serve as a com bination o f 
ca tch ing  pond and supply canal or head pond.
The nu rse ry  pond c o n s t itu te  1 per cent o f the  whole 
area . I t  i s  d iv id e d  in to  s e r ie s  o f ponds rang ing from 1,000 -  
5,000 sq. m. each. Bangos f r y  are stocked in  the nursery 
pond a t the ra te  o f 50-100 to  a sq. m ., u n t i l  they reached 
f in g e r l in g s  s iz e .
The t r a n s i t io n  or s tu n tin g  pond c o n s t itu te  9 per cent 
o f the whole a rea . Th is  pond i s  d iv id e d  in to  s e rie s  o f ponds, 
each rang ing  from 1-2 he c ta re s . Bangos f in g e r l in g s  are stocked 
in  one s tu n t in g  pond a t the ra te  o f 1-15 f in g e r l in g s  per sq. m., 
to  re ta rd  the growth o f the  f is h  u n t i l  the re a r in g  ponds are 
ready fo r  the  next s to ck in g  crop season.
The re a r in g  pond c o n s t itu te  90 per cent o f the whole 
m ilk f is h  pond area . Th is  pond i s  d iv id e d  in to  ponds w ith  an 
area rang ing  from 5-10 he c ta re s . I t  i s  where m ilk f is h ,  
f in g e r l in g s  are stocked a t the ra te  o f  1 -3 f in g e r l in g s  per 
sq. m. or 1,000 to  5,000 f in g e r l in g s  per hecta re  u n t i l  they 
reached m arketable s iz e .
Tools and f a c i l i t i e s  used in  the fishpond c o n s tru c tio n  
The d ig g ing  b lades g e n e ra lly  used are the Luzon and V isayas type s . 
The form er i s  a f l a t  s te e l about 50 cm, long  and 15 cm. wide 
a t the p o in t and tap e r to  5 cm. toward the  wooden dum b-bell
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shape hand le . Th is is  used fo r  making and b lock  fo r  d ikes 
c o n s tru c tio n  and fo r  excava tion , p re fe ra b ly  used du ring  low 
t id e .  The la t t e r  type is  the same as th a t o f Luzon type 
except the handle which is  a long  bamboo po le  th a t can be used 
du ring  h igh  t id e .
The dug-out banca or f l a t  boat is  used fo r  tra n s p o r t in g  
and b lock  from the p lace o f excavation  to  the place o f d ike  
c o n s tru c tio n  ( d e ta i ls  P I.  V I ) .
A p iece o f wooden s l id in g  board u s u a lly  1" x 12"  x 14 ' 
is  a se t in  in c lin e d  p o s it io n  to  f a c i l i t a t e  the movement o f 
mud b lock  from the p lace o f excavation  to  the place o f d ike 
c o n s tru c tio n  when the d is ta nce  o f source o f mud b lock  i s  near.
The above to o ls  and f a c i l i t i e s  are used m anually in  
group la b o r in  c o n tra c tu a l work. In  a group the re  is  a d iv is io n  
o f la b o r , th a t  i s  one group do the d ig g in g  or mud b lock  making, 
the  second group do the tra n s p o r t in g  o f the mud b locks and the 
th i r d  group do the p i l in g  o f the  mud b locks  to  form the d ik e s .
M ach ineries used in  fishpond c o n s tru c t io n . In  newly 
opened fishpond  s ite s  a mechanical p u l le r  is  used. I t  i s  a 
n a tiv e  in v e n tio n  a m anually operated devise c o n s is tin g  o f 
p u lle y  and gear mounted on a f l a t  boat used in  p u l l in g  or 
up roo ting  l iv e  mangrove tre e  or stumps. A crane w ith  c lan  
bucker mounted on a barge is  used econom ica lly  in  d ike  
c o n s tru c tio n  in  t i d a l  f l a t s  or coves. A b u ll-d o z e r  can be used 
in  swamplands where the s o i l  can support i t s  weight ( d e ta i ls -  
Cabangbang, B arto lom e).
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D ikes and th e i r  c o n s tru c t io n . The main d ike  is  the 
la rg e s t d ike  in  the  fishpond  system and i t  encloses the  whole 
area. U sua lly  the base o f the main d ike  is  5-10 m. w ide, the 
he igh t 1 .5 -2  m ., a t le a s t 0 . 5 h ig he r than the p re v a il in g  
h ig hes t t id e  to  be cons truc ted  and i f  the s i te  i s  a swampland, 
the path o f the d ike  has to  be c lea red  o f a l l  t re e s , stumps, 
d e b r is , e tc .  I f  the s o i l  i s  ha rd , puddle tre n ch  o f 30 cm. wide 
and 50 cm. deep i s  dug along the m iddle o f the path o f the 
d ike  to  m inim ize the seepage underneath. The tre nch  (metcha) 
i s  f i l l e d  w ith  new s o i l  p re fe ra b ly  c layey loam arid fre e  d e b r is . 
The d ike  i s  ra is e d  by p i l in g  and b lo ck  la y e r .  I t  i s  necessary 
to  a llo w  each la y e r  to  slump be fore  la y e r  i s  p i le d .
In  a t i d a l  f l a t  i f  the s o i l  i s  s o f t ,  the o u te r l im i t s  
(to e  and he e l) o f the base o f the  proposed d ike  are f i r s t  
staked p re fe ra b ly  w ith  bamboo po les one meter a p a rt. Bamboo 
m a ttings  o r worn out lumber are set in s id e ,  ag a in s t the po le s . 
The s o i l  w i l l  p ress the m a ttin g  ag a in s t the po les thus p reven ting  
the washing o f f  o f the s o i l  by the wave a c t io n .
The secondary d ike  is  sm a lle r than the main d ik e . I t  i s  
construc ted  when the whole area i s  a lready  enclosed by the main 
d ik e . The purpose o f th is  d ike  is  to  d iv id e  the fishpond in to  
re a r in g  ponds, ca tch in g  o r head pond and supply ca n a l. The 
base o f t h is  d ike  i s  2 - 4 m. w ide, h e ig h t i s  1-15 m. and the 
crown i s  0 .8 -1  m. I t  is  cons truc ted  in  the same manner as 
the main d ik e .
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The nu rse ry  is  the sm a lle s t d ike  in  the system. I t  
d iv id e d  the nu rse ry  area in to  sm a ll ponds and construc ted  
the same manner as the  secondary d ik e . I t  has a base o f 
1-2 m. w ide, h e ig h t 0 .5 /- lm . and the crown 0.5-8m . w ide.
Water c o n tro l ga tes . Gates are in s ta l le d  to  c o n tro l 
the le t t in g  in  and out o f water in  the fishpond  system. 
Each pond should a t le a s t have one ga te . I t  should be 
s itu a te d  in  such a p lace th a t i t  i s  independent from o the r 
pond in  le t t in g  in  and ou t o f w a te r. W ith such c o n d it io n , i t  
i s  p o ss ib le  fo r  one pond to  be dry w h ile  o th e r ponds under 
w a te r. I t  should be con s truc ted  a t the  low est p o r t io n  o f the 
pond to  e f fe c t  t o t a l  dra inage when d e s ire d .
The main gate c o n tro ls  the le t t in g  in  and out o f water 
d ire c t  to  the  sea or t i d a l  stream and s itu a te d  along the main 
d ik e . In  some cases, t h is  is  made o f wood. To make th is  
e f fe c t iv e ,  durab le  and s ta b le ,  i t  should be made o f re in fo rc e d  
concre te .
Muddy o r sandy fou nd a tion  should be improved by bamboo 
p i le s  to  in su re  s t a b i l i t y  o f the ga te . The opening o f the 
gate should be a t le a s t 1 m. wide fo r  every 10 ha. fishpond 
area.
The secondary gate c o n tro ls  the le t t in g  in  and ou t o f 
the water o f a pond to  e ith e r  ca tch ings  o r head pond or supply 
canal and is  s itu a te d  down the i n i t i a l  c o n s tru c tio n  cost o f 
fishpond p ro je c t .
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A wooden gate does no t need fou nd a tion  improvement w ith  
bamboo p i l e .  But i f  the t i d a l  f lu c tu a t io n  in  the lo c a t io n  i s  
g re a t, i t  should have wooden f lo o r in g  to  prevent the scouring  
o f the bottom . A t le a s t 1 m. opening secondary gate is  
necessary fo r  every 10 hectare  pond.
The nu rsery  gate is  the sm a lle s t gate in  the pond 
system. I t  c o n tro ls  the le t t in g  in  and out o f water o f the 
nu rsery  pond to  e ith e r  ca tch in g  pond o r supply ca n a l. I t  i s  
s itu a te d  a long the nu rse ry  d ik e . Th is  gate i s  u s u a lly  
construc ted  w ith  wooden s labs in  the same manner as the 
secondary wooden ga te .
In  some p laces th is  gate is  rep laced  by p ip e s . The 
p ipes may be e ith e r  quadrangular or c i r c u la r .  Quadrangular 
p ipes are u s u a lly  made o f 4 p ieces o f lumber w h ile  c i r c u la r  
are made out o f palm tru n k . L a te ly  concrete o r asbestos 
c ir c u la r  are be ing used.
LAYOUT PLAN FOR AW 8 HAS. BANGUS F ISHPOND
MAIN DIKE= 5 m .b , 15m .h ,2 m .c  
SEC. DIKE=  3m .b , 1 m .h , 1  m .c
PROPOSED LAYOUT OF A ONE HECTARE SUGPO POND
(IM P R O V E D  M E T H O D )
LAYO UT OF A ONE HECTARE FRESH  W A T E R  
F I S H  F A R M
